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摘  要 
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丙烯酰胺 19.0g，固体 NaOH 质量 6.14g，钠基膨润土 1.0g，过硫酸铵、亚硫酸氢
钠用量各为 0.08g，N，N-亚甲基双丙烯酰胺和硼酸的用量各为 0.01g；淀粉糊化温
度 65℃，接枝聚合温度为 70℃，制备的复合超强吸水剂性能稳定，吸去离子水倍





















The synthetic absorbent resins are the new functional polymer materials developed 
in recent decades. Their water absorption capacity is far beyond the traditional 
absorbent materials. In addition, they have the advantages of good water retention, fast 
absorption rate, non-toxic and environmentally friendly. They can be widely used in 
areas, such as agriculture and horticulture, medicine and health, household chemicals, 
oil and water separation, building materials, sludge solidification. Their broad market 
prompted the researchers to do more in-depth study and performance improvements. 
The utilization status of the synthetic absorbent resin in agricultural applications 
was summarized. An improved process of three monomer copolymer system was 
proposed by using an aqueous solution polymerization. These three monomers are 
soluble starch, acrylic acid and acrylic-amide, which modified by sodium bentonite, 
using a composite initiator and cross-linker to prepare the low-cost and easily 
degradable synthetic absorbent resin used for agriculture. 
In this study, I did the orthogonal experimental investigation to study the orders of 
process factors impacted on the water absorbency, and on these basis, did the single 
factor experiments and the optimization experiments of the process conditions. The 
study shows that the optimum conditions are the weight of monomer is 18%, the weight 
of Gelatinization water is 36g, the weight of Starch is 3g, the ratio of mass initiator is 
0.11g, the cross-linker agent content is 0.012g, the polymerization temperature is 70℃. 
And the results of the improving experiments show that the absorbency of the synthetic 
absorbent resins is up to 1940.9 g/g in deionized water, 899.8g/g in tap water.  
In addition, using infrared spectroscopy, thermal gravimetric analysis, scanning 
electron microscopy and X-ray diffraction to analysis and characterize the structure and 
performance of the synthetic absorbent resin, it shows that it is an copolymer of starch, 
acrylic acid and acrylic-amide, which has good thermal stability, irregular morphology, 
the structure of water absorption and water retention.  
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